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Background. The public health system continues its efforts to prepare for bioterrorist events, such
as a smallpox outbreak, but may need to call on other health professionals to ensure sufficient ca-
pacity to implement preparedness plans.
Objective. The goal was to understand the willingness of primary care physicians to participate in
possible smallpox pre- or post-event activities.
Methods. A 23-question mail survey was sent to a national random sample of 727 internists and
720 family physicians. After three mailings, a one-page version of the survey was sent to nonrespon-
dents.
Results. Response rates were 26% for questions common to both surveys and 22% for questions on
the longer survey only. Respondents to the survey expressed moderate support for participating in
certain smallpox pre- and post-event activities. Under a pre-event scenario, many providers would
be willing to vaccinate first responders in their practice, and roughly one-third would be willing to
vaccinate patients in their practice or to work in a public health clinic as a vaccinator. Most physi-
cians, however, would be unwilling to be vaccinated themselves. Under post-event conditions, most
providers would be willing to vaccinate their own patients, and many would vaccinate other commu-
nity members in their practice.
Conclusions. Despite the low response rate, information from this study on the smallpox pre-
paredness activities in which physicians are most willing to participate can help to inform efforts by
public health officials and private physicians to collaborate on bioterrorism preparedness efforts.
AS PART OF THE NATION’S EFFORTS to prepare for po-tential bioterrorist activities, federal, state, and local
governments have been engaged in the National Small-
pox Vaccination Program (NSVP) to ensure that the pub-
lic health system is prepared to respond quickly to a
smallpox outbreak.1 It is unclear, however, whether the
capacity of the public health system to implement vari-
ous components of the NSVP is sufficient. For example,
the national capacity to implement a pre-event smallpox
vaccination program for interested members of the gen-
eral public, a potential component of the NSVP,1 has not
been assessed. Similarly, the public health system may
not have adequate surge capacity to meet demand for
vaccination in the event of a smallpox outbreak.
To assure that there is adequate capacity for various
smallpox vaccination efforts, public health officials may
seek the assistance of other health professionals. Primary
care physicians in private practice may be a viable op-
tion, given their clinical training in administering vac-
cines and in recognizing and treating communicable dis-
eases. In addition, research has shown that the majority
of adults would seek care from their own physician first,
over a hospital emergency room or public health depart-
ment, if they thought they had smallpox disease.2
Anne E. Cowan, MPH; Sarah J. Clark, MPH; and Alex R. Kemper, MD, MPH, MS, are with the Child Health Evaluation and
Research (CHEAR) Unit, Division of General Pediatrics, University of Michigan, Ann Arbor. Pamela L.Y.H. Ching, MS, SD, RD,
LD, is with the Health Services Research and Evaluation Branch, Immunization Services Division, National Immunization Pro-
gram, Centers for Disease Control and Prevention, Atlanta, Georgia.
16
WILLINGNESS OF PRIVATE PHYSICIANS TO BE INVOLVED IN SMALLPOX PREPAREDNESS 17
Little is known about the willingness of private physi-
cians to participate in smallpox vaccination activities.
The goal of this study was to explore the knowledge and
attitudes of private physicians regarding smallpox and
smallpox vaccination and to assess their level of interest
in participating in smallpox vaccination efforts under
certain pre- and post-outbreak scenarios.
METHODS
Sample
The target population for the survey was primary care
physicians who provide care to people aged 18 years and
older. It was limited to adult care providers because the
pre-event vaccination program for the general public that
was under consideration at that time, which was a major
focus of the survey, was intended only for adults.1
A national random sample of 750 internal medicine
physicians and 750 family physicians was drawn from
the American Medical Association (AMA) Masterfile, a
database of all licensed physicians in the United States.
The sampling frame included all allopathic and osteo-
pathic physicians in office-based direct patient care
whose board certification and self-described primary
specialty were internal medicine or family practice.
Physicians with a sub-board or secondary specialty list-
ing were excluded. Physicians 70 years of age or older,
resident physicians, and physicians practicing at military
or federal (e.g., Veterans Administration) facilities also
were excluded. The AMA Masterfile sample was re-
viewed to ensure that the above criteria were met, result-
ing in the deletion of 53 physicians from the sample. The
final sample consisted of 1,447 physicians: 727 internal
medicine physicians and 720 family physicians.
Survey Instrument and Administration
We developed a 23-question survey to explore the
willingness of private physicians to participate in pre-
and post-event smallpox vaccination activities; factors
associated with such participation; knowledge, attitudes,
and beliefs about smallpox vaccination; sources of infor-
mation regarding smallpox vaccination; and physician
demographics and practice characteristics. The survey
was pilot-tested for clarity with a random sample of 17
internists and 18 family physicians.
Three mailings of the survey were conducted between
May and July 2003. Because the response rate (see the
Results section below) was low based on our previous
experience with other immunization-related surveys to a
similar physician population,3–5 we hypothesized that
nonresponse was mainly related to the length of the sur-
vey or lack of interest in the survey topic. To explore the
effect of survey length on the response rate, we devel-
oped a one-page version of the survey containing seven
of the most critical questions from the original version.
The “short” survey focused on the willingness of physi-
cians to participate in various pre-event vaccination ac-
tivities and on physician demographics and practice char-
acteristics. The one-page version of the survey was
mailed in August 2003 to nonrespondents to the original
survey.
Analysis
For analysis purposes, survey responses for the seven
questions shared by the original and short versions of the
survey were combined and analyzed separately from the
remaining 16 questions on the original survey. Frequency
distributions were calculated and chi-square tests were
used to assess bivariate associations. P values less than
0.05 were considered significant. All analyses were per-
formed using STATA 8.2 (StataCorp, College Station,
Tex). This study was approved by the University of
Michigan Medical Center Institutional Review Board.
RESULTS
Response Rate
Of the 1,447 physicians in the final sample, 54 were in-
eligible or unable to be contacted. A total of 305 eligible
surveys were returned after three mailings for a response
rate of 22%. After the mailing of the short survey, 62 sur-
veys were returned. Therefore, the response rate was
26% for the seven questions common to both surveys and
22% for the remaining 16 questions on the original sur-
vey. Overall response rates by physician specialty were
22% for internists and 31% for family physicians (p 
0.01).
Respondent Demographics and 
Practice Characteristics
Respondent demographics and practice characteristics
are summarized in Table 1. Almost 60% of the respon-
dents to both surveys (N  367) were family physicians.
Most respondents (74%) had been vaccinated against
smallpox prior to 1980. Almost all (99%) offer adult vac-
cines in their practice. For the majority of respondents
(56%), the ownership or affiliation of their primary prac-
tice setting is a private, independent office. We compared
respondents to the short survey with respondents to the
original survey by physician specialty and history of
smallpox vaccination prior to 1980 and found no statisti-
cally significant differences (p  0.26 and p  0.48, re-
spectively).
Of respondents to the original survey (n  305), 14%
had served in the military in some capacity (i.e., active
duty or reserve), and almost one-quarter (24%) had done
contract or volunteer work in a public health setting since
completion of their residency training. On average, re-
spondents had been in practice 11 years, were in practice
with three physicians, and saw 48 patients per week.
Willingness to Participate in Smallpox 
Pre-event Vaccination Efforts
Respondents were asked to consider a pre-event sce-
nario in which interested adult members of the general
public could voluntarily receive smallpox vaccination.
Under this scenario, the majority of respondents (61%)
felt that vaccine should be administered both in a public
health setting and a clinical setting versus exclusively in
one setting or the other. There was no difference by
physician specialty (p  0.79) or by history of smallpox
vaccination prior to 1980 (p  0.13).
Almost a third of respondents (30%) would be “some-
what willing” or “very willing” to offer smallpox vaccine
in their practice to their interested patients. Most (52%)
were “not very willing” or “not at all willing,” while 18%
were neutral. There was no difference in respondents’
willingness based on physician specialty (p  0.46), his-
tory of smallpox vaccination prior to 1980 (p  0.23), or
the version of the survey received (original versus short)
(p  0.42).
Respondents to the original version of the survey were
asked to assess the degree of influence of five possible
concerns related to smallpox disease and smallpox vacci-
nation on their willingness to offer pre-event smallpox
vaccination in their practice (Table 2). The probability of
a known vaccine adverse event was cited by the largest
proportion of respondents (68%) as being a “strong influ-
ence” on their willingness to offer pre-event vaccination
in their practice. Other concerns cited as a “strong influ-
ence” by the majority of respondents were the risk of a
smallpox outbreak (53%) and the risk of transmission of
the smallpox vaccine virus to others (52%).
Respondents to the original survey also were asked to
assess the extent to which any of seven factors would 
be necessary for them to consider offering smallpox vac-
cination in their practice (Table 3). The majority of re-
spondents considered all of the factors to be necessary,
particularly liability protection (95%) and guidance on
program logistics (92%).
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TABLE 1. RESPONDENT DEMOGRAPHICS AND PRACTICE CHARACTERISTICS FOR
PHYSICIAN SURVEY ON SMALLPOX VACCINATION




Vaccinated against smallpox prior to 1980* 74%
Practice offers adult vaccines (e.g., influenza) 99%
Practice ownership/affiliation
Private, independent office 56%
Hospital/medical center 19%
Practice network (including HMOs) 10%
Other 15%
Respondents to Original Survey Only (n  305)
History of military service (active duty or reserve) 14%
Contract or volunteer work in public health setting 24%
Years in practice, mean (median) 11 (11)
Number of physicians in practice, mean (median) 3 (3)
Number of patients per week, mean (median) 48 (95)
*In the U.S., routine smallpox vaccination of the general public ended in 1972; “1980”
was used on the survey to allow room for error in respondent recall and to allow for the rare
instance of vaccination after 1972.
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Most respondents (88%) reported that patient demand
would prompt them to consider offering smallpox vacci-
nation in their practice. With respect to certain scenarios
related to patient demand, 42% would be influenced by a
“critical number” of patients interested in vaccination,
36% by a “critical level of insistence” among patients in-
terested in vaccination, and 41% by lack of another op-
tion in the community for patients to be vaccinated.
Willingness to Participate in Other 
Pre-event Activities
All respondents were asked whether they would be
willing to participate in certain other pre-event vaccina-
tion activities, assuming that they would receive training,
liability protection, and compensation for their participa-
tion, and that capacity within their community to vacci-
nate interested members of the general public was other-
wise insufficient. While the majority of respondents
(59%) would be willing to offer vaccination in their prac-
tice to first responders (e.g., police), just over one-quarter
would be willing to offer vaccination in their practice to
interested members of the community who may not be
their patients (28%) or to be a vaccinator at a public
health clinic (26%). There were no differences in willing-
ness to participate in one or more of these pre-event vac-
cination efforts by physician specialty (p  0.67) or by
history of smallpox vaccination prior to 1980 (p  0.45).
In addition to vaccination-related activities, the major-
ity of physicians (68%) would be “somewhat willing” or
“very willing” to evaluate their patients with suspected
mild to moderate adverse reactions to smallpox vaccine,
regardless of where they received their pre-event vacci-
nation. Another 14% were neutral, while 18% would be
“not very willing” or “not at all willing.” There were no
differences based on physician specialty (p  0.88), his-
TABLE 2. DEGREE OF INFLUENCE OF SMALLPOX-RELATED CONCERNS ON WILLINGNESS
TO OFFER SMALLPOX VACCINATION IN PRACTICE FOR VOLUNTARY
PRE-EVENT SMALLPOX VACCINATION OF INTERESTED ADULTS (n  305)
Strong Some No
Concerns influence influence influence
Probability of a known adverse reaction to 68% 30% 2%
vaccination
Risk of a smallpox outbreak 53% 34% 13%
Risk of transmission of smallpox vaccine 52% 39% 9%
virus to others
Possibility of an unknown adverse reaction to 35% 54% 11%
vaccination
Challenge of screening for contraindications 33% 55% 12%
TABLE 3. EXTENT TO WHICH FACTORS WOULD BE NECESSARY TO CONSIDER OFFERING SMALLPOX VACCINATION IN
PRACTICE FOR VOLUNTARY PRE-EVENT SMALLPOX VACCINATION OF INTERESTED ADULTS (n  305)
Important but Not
Factor Necessary not necessary important
Liability protection 95% 4% 1%
Guidance on logistics of vaccination administration 92% 8% 0%
and storage
Reimbursement for vaccine administration 86% 13% 1%
On-site training 76% 23% 1%
Support of nursing staff 73% 22% 5%
Support of health system or practice ownership 70% 21% 9%
Willingness of other physicians in the practice 63% 24% 13%
tory of smallpox vaccination prior to 1980 (p  0.45), or
the version of the survey received (p  0.06).
Willingness to Receive and 
Recommend Vaccination
Less than one-quarter of physicians (22%) would
choose to be vaccinated if their practice were to offer
smallpox vaccination, while about one-third (32%) were
unsure. Of respondents who would choose not to be vac-
cinated (46%), the main reasons given were contraindica-
tions to vaccination (32%), the belief that vaccination is
unnecessary in the absence of an outbreak (18%), and the
belief that the risks of vaccination outweigh the benefits
(15%). For about 10% of these respondents, the main rea-
son they would choose not to be vaccinated was that they
had been recently vaccinated as a member of a smallpox
response team.
If their practice were to offer smallpox vaccination,
about one-third of respondents would recommend vac-
cination to their clinical staff (34%) or their patients in-
terested in vaccination (33%), assuming vaccination
was not contraindicated. About half of respondents
would not recommend for or against vaccination to ei-
ther group.
Preparation for Responding to a 
Smallpox Outbreak
Of respondents to the original survey, more than half
(59%) would be willing to provide contact information
for their practice to a federal registry of emergency
smallpox vaccinators to facilitate rapid community re-
sponse to a smallpox outbreak. In preparation for re-
sponding to an outbreak, respondents would need train-
ing in recognizing smallpox (87%), vaccine handling and
administration (97%), and recognizing and treating vac-
cine adverse events (98%).
Under the scenario that the public health system may
not have sufficient capacity to meet the demand for vac-
cination in the event of a smallpox outbreak, respondents
were asked whether they would be willing to participate
in certain post-event activities. Almost all (89%) would
be willing to offer vaccination in their practice to their
patients, and 82% would choose to be vaccinated. A ma-
jority (64%) would be willing to offer vaccination in their
practice to members of their community who may not be
their patients, while less than half (44%) would be will-
ing to be a vaccinator at a public health clinic.
Knowledge, Attitudes, and Beliefs Related to
Smallpox and Smallpox Vaccine
Respondents to the original survey were asked to as-
sess the extent to which they agreed with five statements
related to smallpox disease and smallpox vaccine (Table
4). Few respondents perceived the risk of an outbreak to
be high, with only 13% agreeing that a smallpox out-
break or attack is likely in the U.S. in the next five years.
Differences in the perceived risk of an outbreak did not
affect physicians’ willingness to offer vaccination in
their practice under a pre-event smallpox vaccination
program for the general public.
Most, but not all, physicians believed that smallpox
vaccine is effective in preventing smallpox disease
(88%). However, only a third (35%) believed that the
vaccine is safe. Nearly half of the physicians felt that
they could recognize the symptoms of smallpox (45%)
and were confident in their knowledge regarding the vac-
cine (44%).
DISCUSSION
Among the primary care physicians responding to this
survey, there was at least moderate support for partici-
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TABLE 4. KNOWLEDGE, ATTITUDES, AND BELIEFS REGARDING SMALLPOX AND SMALLPOX VACCINE (n  305)
Agree Neutral Disagree
In the next 5 years, a smallpox outbreak or attack is 13% 26% 61%
likely in the U.S.
Vaccination is effective in preventing smallpox 88% 7% 5%
disease.
Overall, the smallpox vaccine is safe. 35% 27% 38%
I am confident in my ability to recognize symptoms 45% 22% 33%
of smallpox.
I am confident in my level of knowledge regarding 44% 21% 35%
smallpox vaccine.
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pating in smallpox pre-event vaccination efforts. Many
providers would be willing to vaccinate first responders
in their practice, and roughly one-third would be willing
to vaccinate patients in their practice or work in a public
health clinic as a vaccinator.
In addition, these physicians demonstrated a willing-
ness to be involved in post-event activities and to partici-
pate in a system to plan for such a contingency. Under
post-event conditions, most providers would be willing
to vaccinate their own patients, and many would vacci-
nate other community members in their practice.
There are two main limitations of this study. First, the
validity of physicians’ predicted behavior based on hypo-
thetical scenarios is unknown. Second, the low response
rate limits the generalizability of these findings. Because
the response rate for the original survey was low, we hy-
pothesized that nonresponse was mainly related to the
length of the survey or lack of interest in the survey topic.
We developed the short version of the survey to assess
the impact of the first issue; however, the response to the
one-page survey did not greatly increase the overall re-
sponse rate. After the mailing of the short survey, we de-
veloped and sent out postcards to 1,016 nonrespondents
asking them for the reason or reasons that they did not re-
spond to the survey. Seventy postcards were returned for
a response rate of 7%. Out of 89 reasons given for not re-
sponding to prior mailings of the survey, the main rea-
sons were that they do not respond to surveys in general
(n  21, 24%), the survey was too long (n  20, 22%),
or they believe the threat of smallpox to be low (n  16,
18%). An additional 17% (n  15) said they do not pro-
vide patient care or offer vaccines in their practice, and
the remainder (n  17, 19%) gave other reasons.
Despite these limitations, the content of the responses
received bears some consideration by those interested 
in bioterrorism preparedness. The results of this study
suggest that there is at least a subset of primary care
physicians in private practice who would be willing to
assist public health officials in their smallpox prepared-
ness and response efforts. Variations in the level of sup-
port expressed by physicians in this study, depending 
on the pre- or post-event scenario being considered,
have some implications for how policymakers might
best integrate private physicians into their preparedness
and response plans, and demonstrate that enlisting the
assistance of physicians requires careful discussion and
forethought.
Physicians in this study were hesitant about receiving
the vaccine themselves in a pre-event scenario. Similar
attitudes toward pre-event vaccination have been shown
in studies regarding the willingness of physicians to be
vaccinated as part of hospital-based smallpox response
teams in the first stage of the NSVP6–10 and are consistent
with low influenza vaccination rates among health-care
workers.11 In addition, their willingness to be vaccinated
may have been influenced by the unexpected occurrence
of cardiac-related side effects (i.e., myopericarditis),
which were initially documented a few months before the
survey was conducted.12 Physicians’ lack of interest in
pre-event vaccination has implications for potential plans
for a voluntary, pre-event smallpox vaccination program
for the general public. The capacity required to imple-
ment such a program would depend in part on the level of
interest of the general public in being vaccinated. While
the public’s interest has previously been shown to be rel-
atively high, it was also greatly influenced by the vacci-
nation decisions of practicing physicians.2
Despite physicians’ reluctance to be vaccinated, they
expressed some willingness to participate in pre-event
smallpox activities. For example, private physicians are
an option for expanding the capacity to vaccinate first re-
sponders, which is the second stage of the NSVP. Public
health officials would need to establish contact with the
primary care physicians in their community to ascertain
who is willing to help and determine how best logisti-
cally to incorporate them into vaccination plans.
Private physicians are not as willing to participate in
efforts outside of their own practice. Therefore, if there is
a need to increase the number of available vaccinators for
public health clinics, planners will likely need to consider
other health professionals, such as school nurses.13
Private physicians are willing to vaccinate their pa-
tients in an outbreak scenario. Therefore, public health
officials should ensure that these physicians are included
in response planning efforts and determine how best to
integrate their participation with that of other health pro-
fessionals (e.g., school nurses,13 hospital-based smallpox
response teams).
In this survey, as in a prior national survey,14 physi-
cians indicated that they would need additional training
in order to assist with bioterrorism response efforts. Pro-
viding appropriate guidance and training not only helps
to assure that physicians feel prepared, but also increases
the chance that physicians will be willing to assist with
response efforts and that the efforts will be success-
ful.14,15
Smallpox preparedness is just one of the many facets
of the efforts to upgrade the capabilities of the public
health system to prepare for and respond to public health
emergencies. The benefits of a collaborative relationship
between the public health system and private physicians
in bioterrorism preparedness efforts have been clearly
shown.15 Information from this study on the bioterrorism
preparedness activities in which physicians are most
willing to participate can help public health officials tar-
get their efforts to establish this collaboration.
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